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Abstract of KR 20010076263 (A) 

PURPOSE: An optical film is provided to develop an 
optical film forming a transmissive, or reflective and 
transmissive combined type LCD(Liquid Crystal 
Display) having thin and lightweight structure by 
efficiently converting the optical path of incident light 
from a side face direction into a viewing direction. 
CONSTITUTION: An optical film includes an 
adhesive layer(12) on one surface of a transparent 
film(1 1) with difference in refractive index between 
itself and a surface layer, and a repeatedly 
projecting and recessing structure^ 3) equipped with 
an optical path converting slope(A1) directed to 
nearly defined directions at 35-48 degrees.; 
Consequently, the optical film is utilized for a 
transmissive mode LCD by adhering the film to an 
LCD panel, arranging an illuminator to the side face 
and efficiently converting the optical path of incident 
light from the side face into the viewing direction of 
the panel. Furthermore, the optical film is utilized for 
a reflective mode LCD by providing a flat surface 
part between the optical path converting slopes of 
the optical film, efficiently making external light 
incident and reflecting the incident light via a 
reflection layer. 
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£ 1a U|x| mfe S«T Sff Afffl)Sj EAIft o}[a|*hoi s^old-. 

5E 36 S-S e<& A^oj E}ff CH|» £A|*h gG5E0|C|-. 
£ 4fe #5 AfHSl *l 7 |.o| 0 |# £A|ff gSJE0|Ch 

sfe are se^i cts tH» EAift &seo|ck 

JE 66 im *7f°| oils £A|*h ^BEo|cK 

£ 76 ajS cUi*aio| oils EAlfi- Bft£(gaM- &s afo|o| ^|o| 0 flA|£) o|ch 
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S 5 D J SfiSU o|5°S Bt^oU gifou tt7| W7|£j 5fcigO| flo^n S90| §o|S c|^#a|o| 

» STfe MS £6 tfAf- ¥2f g*S af3 c|i#e||o| 4» 
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~%0\ &!d. SHHfil bottom- type) J£fe A r O|.E.- 5|0|U( s ide- lighting) S Olgtfe 

a|- 5h0llj(back- lighting) A|A<@!0| xflgg ^2fS ci^«a|o| g-*|o| H7| 5J S^S ^A|?|fe 2S 
<Hfjq-. see}, siefS H -4- EMS A|AHfi| 3fr *r£r& SI b.uhs-o| «|S d^saioi mgoj Ur ^ gjof 

HH*|£|<H °|7| nflgojl ajBhsjos 4 mm 0|#0|d. A r O|£- El-olUS ££fi| US ofo||A-| 1 mm oj 

^» Sfcch § *K+H-, BhAhe, a|o|j= §o| A|-o|j=- E^olUS £§&cH| dHsia mi, S SlBJ-^l 

3 mm 0|#<H| 0|M7| Sd. 



BWS BhAf&oI #7| c|A#a|o| nflgj} «4- e|-o|U Aj^gj Al-oloQ tiH*|i!o^ ?ib 

5||0| fijft #S olSSfe «j-A|- ass SS-fi 4= ¥2 r gg§ c|^#a|ol s-*is a- 

&d. eurse aj-Af scow ssm ^ HHxiacK twre bj-aj-^oi &S g^, £i¥ a-si oi 

Soil o|*i- bj-AI- acoi|AHo| qh S c|^sa|o| S*|7|- HhAtS d^#ao| &x|sa) 4!S*te3. ? Ho| sfgfl 

^ &s ses. omn £d. n&iLK Bh^s ^Afssi ni^saioi s-*i°i ^d si §ne ad shjwi 

=!d. cH^ol, eJ-¥j*S Bh/4-B-of sjsH f-2|-S4 ehAHfros ft£r£|7-i| Sd. Q^M, ^sf S£o|ah°| sg- ^ef 



ft ttSfil ^*4S US* 7Htfsfc 5o Si 0 |>StHI °I§H £|^S£l|o| &x|°| trdfil s^cHj °jAF*h ssj §s 

7^ *.#*jo^ S ^ U-ffog. ^ffElJl 0|^°S H -I^O|l gifOU £^0| g0|& C|i#a|0|# ^J3|S £ 

fe ^ ass «is ^iassiioi #%m s^t ^ aid. 

ft ^S^l xfl 1 8f^o|| I|a0, SM; 4f7| ¥S SS^I &s agoij Ai|§H|o4 JtHS^fil 

7t 0.1 Oltl-oj gatS; Sj ^7| Cfgs i^Ofl Xl|g£|cH #7| ^Djoi| CH^H 35 LHX| 48° °| ^ 

soi xmm. 

ft SSj Xfl 2 gf^oll d^e, 30 nm 0|^£| oj L H ®5 ^I^aK average in- plane retardation) 5 5>fe fift; 
Ah 7 | ^ S & s gaioW AilS^Jl -^7| &^ iEdS^rSl ©x(-7 r 0.12 OlSh^J m h g; SI #7 1 *S B« 

fil i^Oil «|§£jDi Sgo| rgttjcHI 0|§H 35 U)X| 48° 2| Zf°S SA r 7;|Jl ^S^o S gjgg. gfgos § 

as. A r Djs yfe eh^^icj aas ^^ss ss-sfe ir^f s#o| x-iigsd. 

ft aSSl 3 gf^cH| flag, 1.49 0|#£| §>b ¥S #7| f-S & s igjofl AfejE|E^ 1.49 

oi^o| a-fe a! # 7i d^ s^oii x-bsjehh sa°i s^oi c«sn 35 

b ?smoi fli§m. 
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4» xjs-^os 4= Slcj-. flEW, ¥Br H<=£A|o| i=>^*h 3E9J-^S 4= m. c^o|, B!S AhS 

Ai-oi&ii sees soismi mixitt 4 aw hp. m-ew, ai¥ s-oi saH f^o^ s^^o] ©j^s 

*l M?m 4* Sich uFeFAH, £co| o^ tf gcg. a^iT 4 oicK £ 14011 ea|S ao| Alois 
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gA r JEfe SoicK |JH!-sfo Si g-g KjaSAH StfAl- £b Mil M-EfycK Extended Abst 

ract(the 20th Liquid- Crystal Discussion Lecture) 3 G510, Tohoku University; Uchidaet al]). ffl-BrAH, # 7 | 

c|ASEIlo| #e c|^sa|o|ofl i|»o S oist^l o^g soim, ^(4*0 a J%*o\\ cHoH dW 3A r x|7i| gj 
CK CO-EW, C|>.S5||0|fe STS-CHW 0^7i| sJch ZL^(H|£ S^SU, 7-t£j &J-Arffl-0<| SIS tr^Sl 

e^Ar hhssi sffl a-saafii »si ^oi g-±£i7i mieofl y-A r se.(hiahoi jle^fo^ ci^saioiofl ch«d Hh^j- 
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sse #s#oi s s*f 4e« *s« ^is #bi 7i& §<>if a*rs 4 n&m. $zm, s 7ohiah s r ^s 

0i\ 9\m £A|=I ^0|, gat- 7^o| SS}Afe g-Sf B#<H|A-| a±£JO-| W7|S| S^^O| floral C|A«E|| 

0| S5^^0| ^ji C|^»EI|0| glO| ^|<Ht+ afe S.rAF- ^4 C|^#EI|0| S-*W ^^sffe 501 

7rfeffcK 3&[Ar7r S^, h Hfi^AH ^x|ffl, ^S| *^ =goj| ojA r §ral ^S°S¥Ei MS S§H ¥-2 r £KH 9*r Ii° 
£ ?jAr£ife #S| a^SCf. ^*|, £ 10fi| Sr^S<H| o|sH £A|Sj Ut2r ^ 7|£r3f MC r 7H£| 
MCr S0|3r7H| S^AF» ^o^JcK ^, °jA r ^^°£^E| C-| Sd ^)x|^ S#£|te fi^ SO|Sf?j| JjuUH ^o?J 
Ch as^Ai 2iAf s^OM^EH Ei fl*|fi| ^7fe a-^E|<H #7|£l S*f7| §7|-^q-. Hl-ErAH, CiA#E|0| S*l£| ^l^ 

#aioi amsck 



e ^asi si sjas s¥a £E04 7i^n ^7i°i mm m &m xmm 
a sow. 

¥ ggoii c[ r e s*r sas ¥S a#sj a-^ i S o]| xms\o\ #7\ &^ sesar e*r7 r 0.1 01^ 
ej a«rs; a #7i as^ c r s^ sso^i ^sjejih assj «eoii cm 35 lhai 48° si zjos. g^xui a 
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e v g°i ae gr#si s«r use 30 nm oit|o| ^ui Be wtmm £fe ss; #71 sssi &a? igoii 
xn§£W #7 1 ga« e*w 0.12 owej g&r$; a &7i ¥s o-e^ aeofl ^ig£itn 

SS°| seem dsH 35 Ujxl 48° oj zi-o^ gAf-xli tfa*tes SJS*> ^fo^ SUS &S A^§ 3fe am 

•S SECkfi- gf#o| flfi-g- 1.49 0|#o| ^a«S 5fe ¥S BS; #7| SS°| ff-^ a cNo]j x||5£|cH 

1.49 o|#£| sass 5Ttr ¥S S*t 49; 5! &7| ¥3 cj-ft^ SS j 0 fl S|g£|cN SISS| ^EJtHI P|sH 3 
5 U|x| 48° fi| 7 4°£ 3AFx|ji SISS- SfS^S SMS a& AFHS 5fe gm*i£] S-im 

£ 1a U|x| ihfe S*f 1»°| o« £A|&ch Vis. 1£ III, 11£ ¥@ USS, 12fe 3J*r ^BS, 13£ Hh*f 
?SSfi| S, ^ #S S» A|-S(A1)S Sffe c|-4°l #5. S¥h 49(A) o| B^Efe ^ZES^I EEtr 
14fe AS si A|0|es UE^ycK C r ^o| g s y & 49(A) 0| 9^Efe £ 1g0fl JEA|=] H|-£r tfO| ¥8 |§ 

(11)31- a«iS2£ 4 ?jck 



£ 70l| £A|-@ dh£|- S|-0|, § sW0| £SS*|(5)7 r C|^«e||0| nH>rf(P) oj £ 

w aoi #s as Ahe(Ai)(Hi sisn H^scf. 9 am ?rsfe ¥s s»(ii)si Afem s^sf^i at ^°s, 

s oh§ q^SB||o| nfly(P)o] ^ u htr so^ hs-jeio^ go| S»(11)S£¥N |Af£l£s #ck ^ fje 

(i)e ffAh °«s ciAsaioi Etiy gsi ^s^(q>,saioi o S oisa- 4 t^i ^ish x-tigsg. 



1.49 o|^o| gats Jj-fe Big ^SS*|S¥E1 I§°£ #«H7^ S 9fi| EhS-o-lj tfgSfjl ^g^i L^ 

L«fe siu e gas sis* 4 act. 7pai^ #&s\t mm ms^i &tife o&m 4=^1, sbi^mliiois 
4a-|, -igsA 4*i, .tay 4=^1 ^& 4xi ; ^sjd, at m\m as wa^<hi ai«n gss 4 at 

g#« 4^1 SHW. ITS Hff Aha«H| SJAFSfe B4AI- fftf g|7| a! ^7|o| 3W^oi iras «l 
S c|^#5||o| 5fx|S 4^SUX^ tFfe S-SoUH, ¥S fi«s| #S#S y^^|f|7||fe 1.50 o|^, ag H||f^§^ 

1.51 0|#, Ma Dj bh#5j«f7l|fe 1.52 0|^0|CK 0|^S °J U J^5 7FA|§ gflSl 3^ D^d* 7|^o^ 

x|9, #7| ao £D j *hS£|fe 5lS ohMQj, iJAfSol n|-S Hfl SojjAH ^4^« 9^ °JAHT£j sfS" tiffol #S 
hWI tiSS 4 ?jg(o|* §oj?h fl*jo| sjgscj-). 



^^, h color shading) # S| c|A#E||o| M^^^o| oh S c|A#a|o| 4^ 
Sl-JIXr ©fe #SoflAi ¥S fi#o| ^gSMS LrErUI^I Bt^U- efZhSl ^^S#9 l|-^U|j1, 30mm 0|#S| oj 

S EHfe c|a#b||o| gaol asrSlxl Eh^aTfl 3ES #£|Sf7ll #x|fj ^ jyej. 



^, mo\ bs&(31) «§H ¥S g5(ii) as so^7^b s^o« £ -l 1 chi s.Ais m aoi ^^ r 7 r 
¥S a#(ii)oi Argils, ^EH7h *x|£hh ni^sE^ioi gaoi «afr£ixi p^if a- 4 ajo-. hehlk 

#EWj^E||s ^iS §g ojehE|os ef 2,000nmo| fl^*r§ U^tfCf. ^Id B90| 0^(31) §S S§U SS£S 
S0^7te g^(H| i 12CH| £A|-S Br£F tfOl ^|^^7|- g fi«0| Ahg£|^, fl^*fS| Sff Sr^lAi ^ 
AK h cH| ^TStfe -yj^ 21M 0[ B|c|-0| S( i ridizing) £|7Hl4-, B» *t^|7r SSl ¥4 5Efe fiA|- s«» X-|S^A| 

mm 4 sick a asf, ss s^^^ afe *g as q^saioi s^yoi uh^skxi ^^?-ii ^^71 

=ycK dl^saiol S^^^S ^xl^jixt atfc asofl/H. ¥S S»£l BUI ^5 ^l^b UrW^ffTlIb 20 nm o|#, 
MCI- dH-5|«l-7||fe 15 nm 0|5h MC r D| H r gl^l^>Sb 10 nm OWOlBj, X|S<H|AiS| ¥H *l^*r SS r 7h 7 r 

fe& & 5o| at> unrsiSrcK cH^lK lH¥ § B -l£5 eiafl Bf«JE|fe n|§F7| flsH, S*T *He|A| ^ 

S ie<H|Ai ^7H| tf-SElfe LH¥ xfltM- SS7I- gJte S^, i!-9^7il47r ^b Sas ¥S BS« Slssfe 5 
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£&, S^Sfil ¥S 1121^ SJA^ol 45° ft £#3M tWfe S« ttlM nH. ¥ S ¥^ii^sr 

fe am *i&n<4M$. im h j a ^i smoii sss 01*171 aa. maw, £i#*ife ci^saioi 

«-*|*U# Sffe #ScHW H^SlSMIfe 50 nm 0|«K Mcj- B^'S^fe 30 nm 0|*h Dj B^SjSMI 
fe 20 nm o|sfo|cK o|i^| fltfxW Sfe ¥S BMfe ?> h £W| ojsH, oflg §S B#ft <Hy|i^7| flS 7|Efi| 

^&chi ui^ ifass nmnt °.\m ns.m 4= sua oiyg- sis ¥S ass AWFfeoi hut 
sis- ^=Eoich asoii sas aa& fl^w safe ?m sssj 2*11 *e h¥<hi a*i g^sio-w 

sife 5fe ohucl-. #*r as§ cl^se||o|cHI o|§£fe mow flaa saoi s^saa oH^a -73171- a 

feci-. £&, *1#*W 7M-IBfl£l 3", 550 nm H|-&o| %o\\ 7|£Sfe 5o| H|-a-5JSFCf. 



Stff ^*4« SSSW flSl-oi, SS(11)0fc £ 1a U|x| £ 1hfH| £A|£j uhsh ^fe 4S(A1) 0| xllgfeic}. A|- 
S(A1)S ¥S S»(11)S| »a?e«H| X-||g£|[J|, §M<H| £JA|-Sfe 3- 5Efe SJAf^oj ?H£3f© y-A|-A|?H #o| g- 

s# eSAl^cK o| g^, aSS SsH S3 *IS£o| bt^S 4^±l^ sfe &m\M, ¥S U«(11) 

fe £ 1a U|x| £ ino| £A|£ 22h £8 ?>fecK ^, ¥ ifrgofl lcFEK ¥S «»(il)fe emsa ass 
S, ^ HS Sffl&ll cH*H 35 U|x| 48° S| gAFZ|-(6 3Ahx|£a y*fo^ SM g Sa 

A1)« £fe CK=S| # s g& ^ch (A ) o| Sh^Elfe ?>£^ AfliScK 



£ 1a LH*| £ 1hfe «"S as AfB(A1)i STfe cK«s| Hfi 4*&(A) 7 -t 7 -!°\ c^*f o« £A|t^K £ 1a U^xl 
£ 1c, E 1g SI £ IhO^AH, *S tffi 4B(A)fe 4JS*|oS S^S ^fecK £ 1d 3! 

£ 1e0^AH, ITS BSh 4»0(A) zJ-zfS A^§4 4f^» S3 S^S 5>fecJ-. £ 1foM, ^ 

4&(A)fe £Zf%^ BB S^S ?>feCK Ma ?*l|^o Sfei E 1a0 flAH, ^^oj ^ S ^ 

A)fe 27(]o| H» 4B(A1)S S-i, Ol^uj #ZJ*^ ^Afft S^O|cK £ 1b, £ 1g Si £ IhOflH Zf^Sl 
3^ Sff 4*B(A)S ^ HS AFB(A1) a! Afd(Al)acj- c-j a 9ARS SAfe!(A2)S Sfech £ 1coW, 

s-s as- ^B(A)s ^ as 43(Ai) a! oi A^(Ai)aa cj sre at se.^(a3) °] 3Ett* ?> 
fe »s as ^e(A) sj Bh*t ^sss/h nmm^. £ i c chiah, as 4=B(A)e ¥S as(n) °j a°i a 

*l| JEBjtHI 3^ §&£|o-| AiS e!a«f?« a^Sj£^ SCI-. £ 1a LHx| £ 1 C , £ le, £ 1g SI £ 1h0|AH, a4=°i 
at^ ^&(A)$ £^¥(#)^ o|*cH£!ch £ id Si £ as 4=&(A)fe S^¥(§7|)^. 0]^o-| 

Set. 



cfl-sFAi, aS UF£F ^ h o| ^AFzfS ?>fe £fe /+So| s|«H «^E|fe £§f¥ £fe 

s^^s oi^<na 4 1 sw. a=7^ife, irs as ^efe *s as Afasj- 3A^a £fe ssa, £fe sa^oi ^ois 
Afasi £S£s ^-as £fe s^¥^ oi^o^s 4= aich: s-s. as <f»esi s^fe sjAf sa°i ^ aj 301 °j 
A^£ife ^ ?jAf *a°i fl*io« ^a-^i ass ^ sicf. as s-*iss 7KtiAi?=j a^°i 7i^s 
n «te ssoiiAHfe, £5i¥s. a=^°i §^ as ^eoi c^oj 4=&acf ^ecii, 

n o|^fe o=¥<^ A^a Sfe 7Ho| ^a^^i o> 7] [tH^olch 



sa xi*^^ as ir^sFui^ t^fe sstHw di-ir^s- s«r safe soi -sjA^fe m =a^i 

£^ §Ffe a ji x -i°£ use s^€! as AFa(Ai)s ?>fenK flshAi g-oi om sa £ 9011 £A[s 
a-oi ss(i)fii # oitfs] ^AFtfe s^, ^Ai- ^a°i 4 a! ^ssi-fe 3^ as Ma(M) 

* ^fe %n BSft MSSffe 5Jo| uht^i^cK 
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?W tfS oj#s| Ss tiff a^s 5fe c^sl Ss tiff ^B°M S^t o| uH|-5|sWI mm. ¥ 

7W 0|^o| SS gO|Ai 7-|o| ojggh Hffo^ xHiyg *j- 7 ^| #£o| SS tiff AFfflO| 7|£ AftiS-S 

AH srssHL. W #S°I SsL tiff Ah>ao| 7|g g-s tiff Ahtiofl bj-cH Sft££ Sam. H|-ir*|sMI ArgjEfe s*r 
l!fi°l Ofe, Z|zj0| £E 1a0l| EA|s| ul-S* #0| 27tf°j SS tiff A|-ti(A1)0fl o\tft o|§tftf z|"S4 #A|-f+ ffti §S£J 
C*^°| ^ y ff ^ B(A) og o|^o|a S^ l!B(1); 440| 27H°| SS tiff A|-S(A1)« UlL, z^o| £E 1d. 
£ 1e Si £ 1fofl £A|g g-o| AI-CFBIB, A^S 5Efe £Zf§°| &ti# ¥ S£ tiff A^(A1)# £tm 



g-fij- ^ 5 o[ o| S§f0 ^ H^Sfe 27||o| &£ 0 | S-0| ^jAf =Sjo^» AhgSfe g^, °>AF ^ti<H| ^ 

7W *«2| S-S tiff 4ti(A1)S 7M ¥7|-X| #«o| S£ tiff A^(A1) °j fe4dO| ^ 27||o| Ux^fe *@CH| ® 

«§F£B sfe S«t IBS uF^-sist-Til AfgtfcK o^Mfe- Sfti SI eigaKH i^sfe *ti« u|*sto=| ^ o|tf s| * 

HO| SO| ojAftfe -gjAh *S°SAi A^g£|fe gj?, £j#*h A|-^o| 5^05 0|^0^|fe S5. tiff 4ffl(A1)g 5fe 

s^ sbs m-irsisM M%m. 



Sit Si-Ol, SS tiff AF0(A1)& £M ^CHI SJAhSfe S §0M AFS(A1)0fl <£JA^ S g< £MSSj 

ss eWAisosjH ssi sss ^&Ai?fe °4tt so-. 01 g^, s# sawi am ^ ss. a» a^(ai)si sai- 

Zj-(9 1)01 £ 1a0Hl 5lA\!& U|-2f ^0| 35 l_H3C| 48° °l £|£S» id^S OH. ^^0^ <8JA|8fe S 5Efe ftjA^I S 

$*s| SSfe HB S«cH| gMol ^s|o| 4= gJcK cd-E^i SB xjff^ol ehttC+ ^SSo| ^#s|o S 

4=^ ^ lie*. 



=gAhZJ-(e 1)0| 35° MCL BhAJ-^Sl ^,£7h tf^os^Ej 30" 0|S tN^CK ffl-BW, EMWOl Cl^ 

»EH|O|0fl *4^o S AhSE|7| fjgJL, OlCHI HjEf ^g0| ^sHS ^ &C|-. Bhtf, 8^0 1)0| 48° £Z[ 
°jAh ^^0l| ojA^fe g- Sfe ^AfSSl S££S| 5!HhA|- sao| s^a 4 s S^. t^el-AH, gs H# A^o^e^ ¥ g 
Elfe Sol S7f«U, ^fflcHI ?jAFsfe S°l o|g s«o| girsijS ^ 2ict. xlif-y, ^ SS ^^1 §o| ^flg- SS. 

tf&fil ^SollAi at!- ^"d(Snell) a*JS| g^Oll 7|S& S^S°I i?if H^S EO), 7h g^ AH£(A1) 

2| SAK h (9 U^S|S|-7|fe 38 LHxl 45" , Mch U|-§W7lfe 40 U)X| 44° 0!dK 



ss as afs(ai)s yfe c^sj ^g( A >e s§i- as°i ^mm #±M?m moi ^m x 42i ess ? 

SESSAi S-a=!c|-. o| g^, ?JA[ ^"acH| UiAhsffe S* ^sl-ji £U|-g SS BhOl^ saf^o^ 5l^S|- 

0^ ggoj a^CHUi e 5^t^7i| S# «AhA|7|fe 50| SfiSFcK 0|E-|th &m\M, SS Sff 

A) 0| m Se<H| CH§H 5° 0|§j-, s^| 40 o|§K fil^ m\ 3° 0|^o| gA^og. 7^A^ ffthC(A3) OS ?^Ej7-i 
L|, £ 1a Lfll| £ 1h0fl £A|g ZJ-ol SS S^CHI CHSH 2f 0° S| SAF^o^. ^Am SB £^(A4)2.S ^^^! 

ilTsfe ¥^SSAH 50| um-5|f|-i=K ^b^aH, h it>, £ ig E lho« £A|@ fl-oi 3AI-B 

{ A2) S SS tiff A) S3A|-fl(A2)£| 2,^35° 0|S, 50° 0|S, fie* ^t| 60° 0|#0| «E| 

= ^ d^!£|oH SB iffl(A4)S| ^o| $ ?JE^ ^fe ^SSSAH u^s|«|-7| Qgm. 



E. 7 Uix| £ gofl EA|S Hhfih fl-o| ll-Ahg(4)0| S*T QB(1)fiJ HHBcHI HH*|£|te &&S(A3) £b IB £3 
(A4)SS 0|^(HS SJ¥ SO| ^JA|-Sfe ojAl-^SAi SEfj- Bh4S(4)0fl S|ff SJMSfiJ ^S0| ¥ 

^ s &s 4 a^. oi*7i noi, ehAi- ^4 ass <2ijs c|A#aioi s*» s-^tt ^ aici-. 
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Sifth 3^, 40(A) 0| AH^ °Ja«HL 4 40(A) 0| £ 1cCH| EA|=I y|2j- Affl(A1 U A3)S 3" 

=?s.gs/H still cch, as sewi qi*h a-B-e!(A3)si saw Afoisi ztExfe *m hs ^mah m-n-si*!- 

nt5° om, Mq HH^'SWfe 4° 0|3K Mq- EH HURsWfc 3° 0|«h7f JE|£^ 4d@lJnlDf, eiSS Sffl-e!(A3) 

sl 3A|z| Ahoisj zfExfe bUfsisF^fe r o|sh, Mq u|-B-5|*Mlfc o.3° o|sh sq D] H^tMfe o.r 0|3h 

7^ £|E^ -id^gCh 0| Zf£xf £hQ}fl(A3)CH| °|*H tfA^ S^7| 37i| ajffe 2, 00tf(A 

3) A|-0|oW 3.n 5« OlEHffl- fl*!S £ 1f0fl EA|£j Hh2|- SO| A|°H(A1 5J A3)°S q4°l 

ss a& ^B(A)oiit sjggci-. 



fe- S"EH3(A3) Efe SS iE!(A4) «S «&S£| US BSSSSj S*J Efe 3f£ Hl^SMfe 

a& TEf(A) o| StiHfe as «Bo|| cm A A 35° o|#o| g^zj-fif 5fe a^( ai SEfe A2) fi| SBofl oiff 

afe 10U |j oi-y-, Mq HUfsjsMfe 12UH o|#, aq t\ am^m\^ 15HH o|#o| sje^ 
oi esj s, tisio oj A ^ # oj bU(-@(Hi o|bh ewe s-sj s$ ass 7H4dAigq. 



£ 2 UjX| E 40fl £A|@ SOI, C^Sj ah S 4£( A )g- 4-0(A)°l fe*HO| S0| gJA^fc fcJAf * 

Eofl OjfH Sfe 3A[x|£s xilgScK 0| g-s 4=0(A)£ E 2 SI E 30fl EA|g UhS* 0| £ 

«T ffl»(1)Sl ff^ ^&(H|AH^Ei Cfas ei^ElE^ SStJ 4 E 40fl EAIS Uh2|- S0| ZMSJ3|0|:n 

goj^Sjo^ - E oi cK c ^o| tHSF ^g (A) o| |^^wo £ mf_ ^H^o| oj A ^ of g s ^ 

S £•§ S^l ^SOflAH, <gJAh ^^o| ggog uja zi- S ^ ^Sgo| g Efe ^ 7 |oj ^ 0 |fe fi^S ?£SS| ^01 EE 

fe *0|S| 5HH HE^ dSf^jcK S-^f SSSj tf#S| SS0|Ai a ^JOfe 500 |Ull o|«t, 10 UjX| 48 

0 p, MC* ^*| 50 U|X| 450 tim^h £|E^ ^Bj£|b 5JO| SEth HHWq. 



gs ^fi- ^&(A) S =?-&$7\ m A A^o| SejI^aH 5|4d iBj, gg=!^ jte, 2^ si&th 



C*EW, AhB(A1, A2, A3 g)S| ^MAS: fiM^ S*l 3E.S<H|AH 4= a!^U, ?Ts S&ofl sl«H «*T BSal ^ 

S-ol e4= a 1 AMo\\ cum *\7\ m^oi e. 5<H| eais sol g-s yff 4=&(A) si 

7f S0| SjAhSlb & f A^ ^^o^«Ej SS fflO^gOil 03-Bf- «H£h ^£h(A) 0| ?H7C|E^ tfS 4= tity. #S ^ff 4=0 
(A)g E 2 Si E 30^| EA|S U^Sf 4xS H|X|2| SlSfl- HH*IS 4^ Sicf. C|a.7fc, SS" 4=B(A)e 

noj ^|x|7^ sol aiA^fe °JA| "ao-isofl ctl-sh s|x|7F ffo|-x|ER S^sjth 2-3 03. uH*IS 4- aq-. 

cfl-EW, S3 Bfi- 4»B(A)fi| Si SEte E 4 Si E 6(M| ea|S a|a| So| Sxl-siog. ^oFSq. cf^fe, S3 a 
S ^ BSs| ttSo| ^sUS 4 ?JE^ i|*|s HHxlH 4E ?jq. aafl s|4iO| a-^ofl s|fH 
of7|£jfe &*|3ffcGI u^^itiq. ftElM, *S Hff 40(A) S 5J §o| 4 h o|t.h 

Sffofl 9\m ?Sfi 4= aiq. E 2 l«7c| e eo-llAH, sf#sfe «ja> ^Bofl SJA|-5|-b Sal ^*rs qE|ych 
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Hi-Ah ggS <2tjS C|A#a[0| S*|7f *03£|fe S^, S3 fflff A|"2(A1) 0| C|^#B||0] EHy o| SI-4-2J. g 

*)$ m d^saioi s°i f.^ gjgjj B^ys ciA#aioj7i- -sa 4= aw. ¥^^abis q^saiom ^ 

7|fe SX[tU*l Sfe 2hScH|AH ( $t&S!t AH3(A1) AI-OI2J ^xfe <2^ft 7fe&& «&0(A3 A4) 

if «§H g»Sh So| 4= &E^ tfc 5o| Hm-s^ch o|BW 5h£o|H Eff <^§ c|^sa|o| m|y^ ste n| 

*|7h SM*4^3 100 UW 300 |imej Hfrffl nfl, Z^S) S3 Eg A^(A1)£ II gE#<HI ^0| 40 pi 

0|*h ME* BH^Tfe 3 LU\ 20 |im, fiCf Dj H>&5|8|-7te 5 U|x| 15 p7^ £|£* /Haj^iq. ^£ E& S 

sa-si tjm sow °j&h*jo^ gf 20 Sfi jiyi- m sias yaH ci^#biioi -gaoi msfe 5s gMsfe # 

S<H|AHE al-i^sfc}. 



£JS& S3 SS A^(A1) AfO|o| 7-IBI7F g 50| i*S<HW dH|-5iSfCK Zl^LK U[Si tfO|, S3 tf& 

AFBie ^Sofl ?jAF«fe SSI S3S aSAN 4^03 £SSS £!£fl7| #2 7fe¥3AHej o_N fis &cK m. 5Wi 
i_W H=(HW sgoi e^e^sH^aH cl^saioW ¥A^&j# 4 ?M. o\m Mum 

ttlM 0\, g& AH*(A1) °l UH,^§h7fe 5 mm 0|«K MCI- HHT5|«t7|fe 20 p UM 3 mm, Mcj- 

C| H^sWIfe 50 |im Lp| 2 mrrW 5L[E«f tl^m. 



S3 as- 4=001 ^^qoj o SS ?^£ife g^, S3 as ci^saioi mgsi ate aio|si # 

^ eisH sa¥J=m 4 s aw. ass ni*ig ss&^sam sa^ys &xi& =^e wxiek 

u^KHoi ass alsfe 2t£h aia*l& Bfl^- ^l&ScK ElElA-i e|x|7| Sfl UI<HI KmiE. 

»3¥M» Sx|*|te tftiS o|gsfe 5!o| HHI-^^cK 



oi sjai =?jo-ii cm 3AK h (e 2) oi M¥ as, S3 as aib(ai)chi oia- y-Ai7i fi?r@ci-. a gal-, ss a 

S #g<H| g- ^xh7^ %7\n ScK OlEHS 5 B^fe c|A#a|o| gSS XHS|-A|?|7| ^CK [fl-ElA-j, °jAF ^0CH| pit!- 
tiSl 3A^(G 2)£ H|l,^^7fe ± 30° , MCI U^^S|7fc ± 25° , MCf CH B^^^^fe ± 20° 7| E|E^ 
cf. cH7|cH|AH, 7|* » ± » sjaI- 7|Sos. *h -/ho| S&S °|n|tm. c|^SBI|0| noyoi ^HSE7^ 

lH¥ S^¥M7F UeH|x| e>7HLh gS¥t|7| ¥A|#^& SEE^. 7fefi SJAf ^ffloll UH 
5o| b^sisFct. 



S^ ¥S S«( 11)31- C^o| g-g. yg- 4B(A)£| ?SgO| E 1g0fl EA|S ti[9\ QO\ ¥S SS4 

UxlltioM ft-y^ ^ £JE^ HH^H 4 ?M. clMTflfe, E 1a U|X| E 1f E 1h0fl EA|=! HF£F iJ-o|, C^o| S3 

a£^ 4=e-(A)si em 5>n ¥S is(n) A^3£f ssi^7hm- #oi& xj|33 xiss MEsj »s aa 
j» a*i-Ai^ ^§sosmi s^r si(i)s ^e said-, es, fls^i s» ash, e ihoii eai=i 

7 JO\, Sff(11)0|, 0|S ^13 A|i£|fe # O|^-o| g^xfl(11A 3! 11B) go^Ai ^E 2^. 

^, fi§(11)£E1a LHX| E 1f0fl EA|g ^0| *h7FX| S^oj o]^H tffcl*|£/H *J&Z\0] 

fi- BSfe Sjcf. Eff, ¥3 SSS ^SS°3 ^E SW. o| S^, HE3 m\ UHx|E|fe BS0-& °A 

m ci^#biioi ^nm mcf e>s ^ ^ie^ &i7i ^ «§rEi>ia ^ m. b#°i ¥^ife ^ 
m\ ass ^ si°^, °J u J^°£n t\±m\o\ sxisi ^Tii ssjwi- sfe ^schiah 300 p oitf, =§i 5 m 

7v| 200 (im, MCI- 10 LHA"! 100 nm7| £|E^ ^SSc|. 
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as- 5>= ?m a§& gracHi o]sh 4* aw-. arasi o^, ^go| M 

iSSSS 4^1, £fe -a Efe S-nHofl s|«H 4=x» S*iA|?fe S3, xh<2j*d, Ste mm 2- 

& gfAKdoj sisi 5tf7^e #*« *xm, ±*a°\ e*s ^ £fe gsoj 4^i« §£1a|7|7hl+ 4^sfe s 



3-3. ess 4*&« ^ 3^ ass *H£*k= gfasi Hi-g-sjff cfe es- a^s ^fe ff^*iej aaa ? 
^woi ass sschi °isn as°i ieofl ^aoicK ammy a-Hfii 

£J out, xhsiti, goil o|sn g^n 4= Sfe 3§FS 4=*» sisal s.m\ 5iSA|?|b EMI; iSfil 
£SS ^^^h S-ys SSfil JEEPF #7| g# ^S[A|?|ojAH, ah 7 | g^-a 4=*» flsig, #AUd SSI ZIAfoil o| 

8H S^A|?fe B7i\; £ *g SSS ^S°^¥E4 — — B.|c>& * ^7-|Sfe EMU SLtf ffl}. H^5|ff ^ 

ofe, ^S°J ASS ¥2E7|- §S£! 3«s| IB ^ofl 3fN3 4=*IS SSS S£jA|?|fe e^l; 4**l S m\ ¥ 

s ass hh*iai?is^ 4=aiss nm, s-aw gsi iA wi oish gs^fe ewi= a ass 
s ¥3 aa 4roij s°sah 



tN t h ^go) ^£^4 isg afo|o| sS» *ho|7^ & g^, 7«e ShAI- soil ojsfl ^3- s#o| H7l| yom 4= 
syef. S.#2J £±! B-x|8tfe ssoflAi, Sgaj- a& 4=&£J H!-*| e A|-o|o| 7h 
Sffl- & sf^H, 0.10 o|*f, Mel- ^*| 0.05 o|«|-a fflsfe 5)o| HW*ls|-c*. aS, o| g^, ^§ HSo| ^g&{|AH, 

¥S aS£| S^S* ffAF^H. BJAWSI n|-9 Sfloil ^SsFfe ¥S SSS a««HH Sa e& ^Bfil ? 



iff, mm Hfe ®a y & sgsxi gos¥E^ as £^ ss- ^emhi sjAhtiss ^ 

SflcHI ^g^S UEKHfe SSM xflsa ^ ?M. £&, aflofl ^gjElfe sa°i 

ofe o^a ^^i. #£|?i-suio|e 4^1, 4^x1, kjaa ^xi go| o ii 2fe ^x^4 ^& 



oiAHfe, x&7t sas 501 unrsisi-^. as°i ^&^7i ass ^ sj^iej-. s«r 

aSS Mcf tfTll xflZEsfe &Soi|AHfe SJH-sloSfe 300 p Oln, 5 m*| 200 p, s§| 10 L y X | 100 p o| 

has stem, is-, ¥S ase £ ih<Hi £Aia y|-£f- a-oi §g ^ ois ^^i^ s-ysjfe swua si hb) 
si s|cH£E 2«°^Ai ssa 4=£ aicK ^, ¥S e saa s-ys sj*ish! B^&A-i s-^^io-io^ # 
asb aw. 



£ 1a lHa| ihcH[ EA[£lcH d|4 ^o|, ®*f BSS y-^^ej £SS =?Sg(l3)0| fi-a^^l 8m ¥S BS(11) 
ifflofl g*f 4B(i2)(SS|-g)S i&Scf. o|^*h g*r 4=B(12)& ass a|a| ^aH, oflft &e ^9 
c|^sa[o| n«y §o-|| g^Al&cl-. g*[ 4=& 0 fl o|*f gsr x^Elfe «54§ flgii 4=^^^: ch4=2| Bdfi- ^Eh( 

A)S| *S tfff A^(A1)CHj uj-Al S# 7Hid; OjEUH, SJA^SJ 5l4^?J 0|g(H| fi|ff fl£oj s. 0 |S 



-10- 



g7H«t§i If2001- 0076263 



^^o\ e tfg&ii ^0, g*t ^Q-e #asoi 1.49 oi#oi assck ci^eaiioi nny* 5 

8H S££|<H SJAfEjfe SSI °jAFg# Sf^AlfJo^ #3. |f7|°| SiJ^Of QSjg c|i#E|[0| § 

m ^bsj Hursw^fe 1.50 o\&, aci 1.51 oi#, ad- 3 dursispfc 1.52 oi# 

old. 



s&, n- *si&e s# slag. °«g a si zrzrai a 7ifi©a*i Ai-ggci. ^ #bi»oi mamai^ #Bm<ti a*, mar 

&B|g #E[ff°J S H J^2S sf 1.51 LHx| 2f 1.52SI ^|o|;n, g«r *{s|fe o|£M BflMd feS 

=S*|- 4»B8 4=«£fe 50I o|#sjo|d. dew, sol 4JI£¥e| ?m SSofl <2MEj£s ^7jo| g£iy| S zf 

sfc stegsi cwee a*NEi ^^chiah eemijeixi e>3. ?m g&oi ejAra 4 aid. #01 sews 

Sa|o| S^uH S|7|°| 7H{dAi7|fe 501 S4^£! oilmen ^e, qh S m ¥g S s §J! j. 

% *j!|-g S*f § g ZJ-ZJ-SI 7H|Sj(H|Aio| y^xi^j- o.15 0\t[, ad H^SJtfTflfe- 0.10 0|«f, a 

d cH unrsjstTlfe 0.05 o\t[o\z[. g*r 5Efe ¥S ^S#o| U¥ ^og, ^7| §nm i^spl ^d: £ 

SI *|-7h TjAl ^0-|L|-fe fiWS ejff £3t £4J°j §7K ^4 ^S^o^ ggg. g$#s| B-A|-£o| g 7 ^ ; 
S §4= S7K 7|-AiS-o| &n( . S S ^ g 7 ^ ; 4x1. "iJ-og. oj & ^ah, m§| ^ £ |ah. ^xio) shah 

£ S7h ; s«rssi mi ^ ^-b §rs^ s. wbuh, oi= saw 11^7 1 ^ishahc-, ^bsi ^sss 
1.6 oisK 1.55 oisk aci- ^\ 1.53 oisfs -as^i, 1.6 oisj, m\ 1.58 oi«f, ach s 

*| 1.55 0|tK ach C-j Mrt\ 1.53 OlSfS. 20| H^5|«FCf. 



m ^BS ^«^l «|&£|x! st°cH i4^LHfe offolS ^ £!cK oflM fiB. ^2|{d 2 

fe if a^ afe °jchi gs^sife Ai'gff ^ oick gsr *ieisi goi^4 as fla^si saoii^ at 

U|¥ ftixo^fe ffgoilAi S^gol asf ^525 A^stlfe %o\ b^s|^cK a 

*WPF s^chi afss $ m. mmt 7ie gtraan ssf^i, ^i# #e jl¥ §tr*i oh 
hs gsr^i, my- as- chi^s -^^^ §&*n, sbioiians sbi^biib- mmi 

So| SSft S^i oil* «^ 7|g glfxmAH oi-ailtf ab W|Ehaa^°l i h S (H|AEl|s a - s §^§hfe g 



s i30HiAi sh#is £Aia u\% aoi, §g s*re afo|o| sts ei& ois a+ois) ^ 

^ =r*r iscHi ojsh sen^y ^ yjef. soi s«r sa°s.¥N mmt 5s &xi«hh g-gr °-i^i^fe &s<hi 
ah u^^th^i AF§£fe 5«e fia^si ^as *w 0.12 oitf, ^y§f?^fe 0.10 oi«f, ach ^asf?iife 0.05 oi 

S0| A|X| ^XH A|-0|o| g^ii Aph 0.15 0|SK 0.10 o|s|-, ach IfHSMfe 0.05 O|f|-o| 301 



as, h ftSS ¥S ms.Afe 4lE|?K t¥0|Uh E|E|-L_|0|-, A|s^U|0K tfSh ?*£j, thSh oj=_ 

?h=§, i+sF a-Eis aoi 27i ss^y ^ aife ¥?i ai 7H Efe ui7i-jz #tr*fl # 7 |.ejxi-s 

a 3CHIAH «&^t|| -{d^a 15 £fe 25 o|#o| AfSS ^ oicK oia S A -!°5, H*T 3" ^ 

aicF. 5ES-, a*r ^es obssi s*[ s<hi cash =^0^ ^ m%^7\ m\ ^bi aioim(14)7f t i a 

UHX| 1h0fl £A|S UI-SF 2-g ^g-ofl oi A | xH^E|0i S*T ^&0| HfB| A|O|M(14)0fl o|«u E|4£|£S §fe 5» 0 | 
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SSh AhSS Mil s?s|os AI0IM2J- a-a 7 jm fgg g£ ^g 0 | HS°I £^cH| assl- 

Til tiU\M^ 4 aid. £ 7 U|*l 90fl £A|£ y^£h Sfol, 9«f g-s. 4*E*o| fi^£|fe ^« SS(11) °l IB 

chi mis(4) oi smsis* sgs 4e sid-. Bh^se as- m&o\ s^fe fl&si & 
oig j:soi ?Hd£icH wai- ¥4 ass c|a»biioi saw m^m 4 aid. 



BM-Se HHS7te4 WAft!- ^ a|o|j=4 ae SSs S«H 4 aicK **|, ^go| ui^s^ (HI 

^fe sh^ks, e, 3, ?5i, as §4 ae ^^o| ^ Eb 0 |y ff ^HhAhs s^Bi ntwi 4*1521 
sa-ft «-#*n= ^i^g; sis §*t am, ^E-jg y-a gjif a-e ^e- ^ sg^on o|§h s*r@ #?i 3^6 be 

{=■ ds BS; SS 5°S offcHS 7IS SSo| o| S fj x \*m i^g EEfe tj^gfi sfe BM a|o|m; ± 

°j a|o|m §01 °id. itfAts bmi$£ bw- ¥4 ass ci^seiioi #*» s^stemi h^swi Ahg 
Bd. 



ewse s- *m ddy 4= aid. awse n#M?\^ m* m 3.&m ?[^s.sm 

C j1E|S| ^All^ ss-^S 7H^A|SI 4= aid. if ^tfS BhAhgal oflfiOl ^»5|-^Ij(sandblastin 
g), um$t o\B& affl Q.mi EEfe £W S-e ^ h JcH| oj«H n\M\ £SS =FSgSAi il 

» 7W sssi ae^ s^tfe E^i; ii e§ 7ii* &s ^ofl ej-Ates ^13404 qiahi a^s ?^soi ^schiah y 
af£|e^ sft sttafe saofl £i§n 4^1 4 ?^d. oiy& diai sas mi mm 7m is 
o-iiAH d\m\ a^s wit ^AfAi?ife BhAfss. s*r » a, ois # a. a^eh 5 ^ aiae s 
*f at a-aoii fiisii n§ sa iscni Ai^#o S Mf 4= &!d. 



^ 451^01 SS2S u Jfii|£^ §fe as- A^S ?>fed. daw, # o|g ^«o| 9isf7| SAH 
4 aid. c^o|, S*, h fifie £|¥ ¥^o| ^*t^d. SSo| EE. 8 S! 9(H| £A|^ uhSh 2-o| cf^ 

Saio! EHy(P) si *4<H£ & ffloll uH*|£|7Hl|- sgs*l(5 5£fe 51)7|- x-)|^£! oils c|^#s||o| fl|^(P)a| sSH(Sffl) 
S£fe fiHcHS(«ie!)o| uH*IS M7| ^l-g ^sf-S ^3 c|^#a|o| SI S&^o| ^4£h BhA}- ^4 a 

«!S t|^#ai|o| S*l S4 d»ff o h xlft 4 aid. 



£A|^ H|-4 g-ol 9jS q^SBIlol miyolM 4 Sal ulS» 7|&2.^ & S^cH| m-Eh #¥ -a 7|& SJ s|- 

¥ M 7|B(21 28) S Bn WM-Sd. ^, CH¥¥°I SJAf^e SSft 1.5°| 7|£j"#cH|AH ^ ± 42° S| S^Af4 

°s BMSd. d-a^i iQjo^ ¥E ^ sak¥S)£|a| ?^££ s*^d. oim, 

as(i)si irs. ae afej(ai)(Hi ajA^fe g-si s-^^ sa- atr°s, ^ stas it^ias a&^d. dsi- 
ah, E[|y ci^saioi ^ataai s*n aaoflAi a-7i5i 3^301 mote ci^se)|o|7^ 4 aid. ^, sss 
a*r 4e s, ¥S h», a= ! «tj ssoi ^ 7 i&o] 01^ §s as- 4B* 

5rfe s^sd. =l a4, -aui «4 m ?mm nm\M sbia^xi aji it^as ssofi 
sd. 
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2icK s?, £ 8 3J 9ofl £A|g Hhs* £o|, a|S c:|A4a|o| nH'd(p) Sfi(i)S| SUS^^eHsI fcW#o| 

AWS SSH 00^^ C|^Sa|0| S-o^AH gAliM QJg gS(24)S SSH g 7|S(21 Si 28)0fl 2\M 

mm?i 5«S(25)* a-b d^iaioi my §s ^gst 4 aw. dA#aioi e^(p) si sifb * 



SSI ^l^e] Ofc TN {|, STN 3. IPS HAN -i, OCB til J£b VA «J* i f S U| 

«u sb hwbiai ste'* &#ss -a; m¥ aw 7 jb s «f#s -a 

Sfl- 4 gJch. £ 8 S! 90fl E.AIS H|2f 30|, tT#S| ^ 7|S(21 Si 28) S| l_H^<H| A-flg*! *R(22 Si 27) 
S *«H =?5£lb ?Jo| 4iH.^o|cf. 



#bi m £b 4*1 7ieaF srs *isra ¥g ?iaoi zrztai ^ 7|£^o^A^ Aiga 4= aw. «m q^saioi ga 5 
si ss<></Hb 3fsr*i°£ safgej gs^ oi^<na ¥s 71&01 Hia-sjswi aissck «£ si c^saioi sssi ? n 

ti SSI &m\M am^m A|g£L|b 2b §^ #B|g-ofl cHs|o^ ¥S-Sol ^Q- uittVBI^ BI5W ffb 7| 
eo|c|. 4*1 7|&b §§■ Ste 5S| #SoM uH-s|*|?H| Aisscf. ^H#o| °f 1.47 m?t| 1.49SJ #B|&S T 
N Efe STN 4l°j 4§ ¥§011 °{(HA1 # 7|&o^ AlgElb 3¥7| Stf. 0| S^, ^3#0| 1.49 0|&°l 

4& SJ ¥S 1SS1 ^ti^i m fflSS Afsaie, 74|ia<H|AHs| S^A|7| x|sW ^^^sj ^ ^^ 0 | ^ 
SJcK t^oi -ioii nsol S4^°M t^ss ^ollb feS mm tft ab tfd 5£| til 7|&aa-«H 

^71 uw«Bi^ #biboi Ai#£ib g^7i s^. oi g^oi zm ^ssoi 1.50 a*r 40 ai ¥S ss^s 

^ h mm M%f\ D J, SWAI- ZJ-E7I- 3±£|<H a^®s| ^4io| gj-^H 4 SEff, U|&^B|^ #h|B 
0| TFT a TFD «LI|CH| A|g^ 3% zfz| ${y«o| 1.51 o|^e! 4Eh §U ¥@ Bs ° ^ 

SthB, ^IBoflAHSj S^A|7F ^A^o-l S^^o| ej-Al- £4J0| 4 &!«•. EE&, 4*l 7|&S| g^cHIb, o^|g fiffl 

^S#0| °f 1.51 oj CH|#A| 7I&2I g^CHIb, ^7| Ot & S^Sl d|&&B|« ^B|^2f fi-A|S 

o| u^sjsfTHI AF-gS 4 S.'cK a 7|5S| ^|b a-||&e|a| pio^ qh S o| m g g. E g(H | nj-al- ^&§f7|| 7 JSS 

4 syq-. # s# si sir a-^ aioisi 3«si ^soiiAi, ^ 7©si 10 pm lh^i 5 mm, 

«fS3Mlb 50 jim Ujx] 2 mm, Mc|- 4S§Wlb 100 p U|x| 1 mmS| Sflo^lAi t!Sj£!ch 



-Sol ^^£ia, Saoil crfel t|L|s| 7fe g, £Eb « o|^s| si&ft 7lb S# 4£ «c|-. o|eH& 
sjSfi 7lb SSI cHIb °J|S S^S S§s£ o|^o^ SB BS, S&l c|ASa|o|g SE^ SEi s&ffcl. 

a&, S#(23 Si 26)S £ 8 Si 9CH| £A|=! H|SF QO\ ¥S S^(22 Si 27)0fl SSblCK £A| 

El^l S&l BEib 1 7|&(21 Si 28) g *H42|- 4f§©|b ¥S §IM- AhO|0fl ^Bh^o S *]| S £!ch 



SWSI ^g?!- ©ST g, £b S O|^oj g ol|« S-S S^&(31 Si 34), fl4r*F&(32 S! 33) si 3- 

as £ 8 si 90fl hais u^f a-oi ci^saioi nny^i ^7itr 4 aict. s«d s^s oige ci^»aioi 

fl«H AliSSch fl^x|S-b aiSfil ^Sa^ CJ& Wtms* g-oHl S|SH D|A#aio| ^K-id^^l ^|§U 

«igb!ci. g- sb si-71 flsH timm-. d^saioi & ^<hi si& ci^#aioi afl ^^H; ^ h ai- 
a« fl-HS w ?rsi ssai-oii o|§ *| E o| ci^saioi s^^si sf<y-o| aje &n mmo\\ 

sjA^ib air §71- 5. 
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Biuiy °jm as, ¥e saw semiy gm mm sb ^ onus- my ownioie §§#*ii #e 

£\^m &E#oi 54=1 a£E 5Eb oi^-S assl- SI* OH-S gas 4b S£) offo-IS fi4=g 

US; o]&m fi^g BSSI o|i= & S SEb ¥ S a^ofl ¥S AflSS US 



mms\ ofe oima 0FAHie||0|M 4=xl, #B|cH|ae||s #e|<H|e||s- as ^x|, #B|?|-ML-i|o|m 4^1, #B| 

o|-d|j= 4^1, sa|o|n|= 4*1, SElsaiE! 4*1, o|-HSI 4*1, #E|oflE|a 4**1, #E|Hiy S3.EK>| = 4*1, ^e|£! 4 

*i sj tMyi 4*i; as-a ab *sid- ss-a 4*1, oiis =s ohHS 4-*i, ^aie 4*xi, o^n ^em 4*1, 

ofl^^l 4^x|, aE|b 4-x| g« ¥S SSSS 34 SfSJofl °\m ilifi^ 34£MU- £b i|44 SfBoll 2j 



sj-S^ ul^S- *HE| Sb BJ-A|-a-x| *iB|fi 4= SJcf. ui-aa- *|E|fe DWI SSS ^il^Ai aS« 

4=«SI 4= OlrL HI-M5J" xJP.Io-1! <?>Q-ikA nlAHl Q*dS ri* 



CK H|^T *jEN ?iO-|Ai D|A|| o*j§ ?£gSAH B^o| ggsfccll cFgf*!- S-Bol AfgfJ 



ss^fe #b s« i&ecf. ^uf^xi *HEib z.^^ ss as m\ m ^mm ^ 9M. ^mn^, m 

SS« ¥^M°J iS ¥£S ?>b as Sb SSfl a«i-A|?]b a^cHI o|s« 4=^1 4^ &!CK sth. ¥ 7HSI 0& 
&f E8Si 9CHI EA|^ tfo| o^^b StHI 44 fliest^U, BSe* £h Holffl 

^s* 4= aw. 



&b. fl^wee 44 sistt gas oi^ohs 4= ajnh. o\m gasi cxib s<y sb ow s^ &s sis-a- 

a^cHI o]«H ¥S MSiSSj ^ScHlAH ^SS q^ff fflSS SiJA|go^ 4=^S Ml 

d^ei str«i sb ci^Ei sis sa*«fih a-s sj&s- as; a ¥g 7is ssoa o| g n xixi 

b SS£ Ahgfj 4= ?JcK 



S 8 9J 90{ SA|S fl^*F&(32 a 33)S SScHj crf-Eh tJHS BS&(31) ^jS A|-o| gj BS&(34) 
-a A^ojo-]| 44 H«*|E|b 5o| 1M^o|cK S^| ^g^b 44sJ 9\^B2lS.M ga« A|g 
tf 4= 5&JCF. 44^1 ^b g-sr ^-SS xlloit^l flsfl 2S o]^oj wgf^ o|^o^a 4- 2inK 



u|^S-«j* olAll ^sgfil as ?2E« 4b m^S, ^ Alois Sb ^a<H ^ «t-{+ss 
S^SfecHI Amu 4^ 3 ^^Sb ¥S SJ^- 34 S(i2)2f &im a|zeS 345(35) smaH 

HH*I3 4= SJcK o| 3^, S 4#Sb £tf £8§i 90fl £A|fJ ^ 4o| B9J»(34) Si ?l^xF&(32)« AiS 34 A| 

^ 34#(35) o^ah 4Si h 4^s aid-. II^B^A^, b^ii aas 4^ aici-. s 4^sb e^esi ^isc^s- 
a)ofl yiixia 4-s ?j^i&, s 8 si 9ofl sAis a-oi «is a ^s^iahoi ^ 4^§o| u noj 0 | eg-S(34) ^s^i 

/Hal a 4#S°I uH^Mcf cj $BW4. o|2S a|¥ ^o| ffl?feo| o|§n s. ^ a t hgoj| sj^«km # 4^e» 

s& *a tf&°s s# y-^ ^aoi 4^ia 4= ai7i meow. 

cl^saiol v-M si ^Sg ofLi-cHl sg&*|7h HH*|E|oi «|S c|^*aio| SS^7| flff Sss Ah 
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& £gg-*W A^S 4= aJcK b|-i|-3|*W| A|-B£fe 3ESS-x|oJ ofe g-^ <$m fi g ( u. Efe §q^ > 



£ 8<H| £A|£| u|.fi|. ^o| °KS Cl>i#a|0| EHy(P) fi| ^ojg §mcH| SWfij 5)» UHx|^7HLK 5L 90]\ £A[=J 

HH2|- &Oi «iS C|^»Sj|0| nHy(P) o| ^a4 ft o|#Ofl 3&@&*|(5 §J 51)S HHxIlT 4£ ?M. SSS*|7h C^o| * 
edofl HHx|=! g^, ch4°l ^fflfi- £ 90Ji £A|=i um ao| AHS Dl^Sfe ^"2!2J £&P. SA H Xfig5E|7H AHS 

sjDjo] 3E*Ho^AH A1ISS ^£ °M. EE&, #7| £&ft tfZH! AFS^o^ *fl 0 |#°| g|^o| £fi o 



fl££ tfflfe SSI! S£?h &7| nHe<H| g§ £fe 4 ?M. BS/±§oi| <yo|o] wy^ g-g 

o| A^gS 4= UH37|^ <H±= «W1 AhSih ^£ SM. 5E&, SSSttlfc im^o[ £33 ^ °tfe cm a 

^ a^u, #oi& #ssj A^sioi ^oia- *ssj sss-xia s§n si-a-oi s^Eia-^ a 4 



£ 8 S! 9CH| £A|£|0H SJfe ^2} ^0|, aa9*|(5 §U 51)fe ^g-(52)HF i>S MS 

4 ttAHf(52)£ fi£«Hi m-sh dia«biioi imy(p)o| ^s-soi ^£!h* sas*» cew?! 

¥|SH A-i|gl!CK jlgFAh ^e^S ?>5 A|0|S, ^^l A|0|M, 3^ 3:^ a|o[m S4 1>£ S.^ AIo|sg 

y-AhS.h03.AH AhSIT 4E Eft, ^A^e tfAfesi ^Stffe afS ^I^SSIIOj EH^o| « 7|fi2| 



& Sofl 2JoiAH, c|^#a|o| %m S^sh7| ^ifi fl| t eS-e, fltf fl-e ^st S*l Eb ¥g£ 

AH^ a*|s|os afe ¥S-sho S o^|os SS/jiS£|7Hl(- S£S HHxIt! 4- <^x|cH| a|s amef 

am ^x|o| #?joWfe, ^7| 3«t S*| afe ¥^o| AHS 2o| um^^ch. tfS sjg*h £M 

4»0-o| offi S*| ^fe ^gg HSth7-i| jiSSI-fed AfS^ 4 ?M. SafSS S*TSo| »^ 7fe# i4ehj|£ 
^ ^7|& HF£f 301 J^g ojaf &^tt 4^ SW. 



S-af S-*| £b ¥S, ^1 SS-e! S«t £fe ^<2|*i S4xi oift S£ tfsJ4itf <H|aei|5 ^ eg> yj^mi 

SffS, WIsseloFs sfSf, A[o^oha.sa|o|E SSS, US ^"3 tSt ^<H[ sm *HB| ^^chi sj^ m 
4,^^ 4, oj cK 



4JAN1 1 



□ |E| iSfil 7hSS ^fiofl o^l AhSitJ- 3ftS 4=s|(£oUAl[o| ^eKI E|DlE|c(Toagosei Co., Ltd.) 

oflAH THISS O^H^(ARONIX) UV- 3701)5 AaO|E# Ah^SfO^ Sj^&o^ g^A|f|cK s?V\\ 80 p°l M5|0|- 

Alia^#^(TAC) fflstaelol ui^SFsloH 4=^NI Sx|A|7|n, ^ sals 4x|o| a«[A|^o^ jji-g-si 
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^\ as y\s.m nntmt.\. ^nm £fe tac asm i-ei-ole. a=s Ai-sti-oi x^-yo^ ^a^osam gsw 
so-, oi^i mm a-fi. tac as* aso S YEj >tsEig*K*i 4,^oj a7 | S sg-t^cf. flew, $3e 

1.533S.I S-s. as ^B°\ c^oj go| #a» 1.4921 TAC ft^of §£E|£S & f-S 36* 0]0-|AH, 
§5* 1.47SI cK*°J ^ fi0 | ti£j£|x| pie ¥3 aS£l c|« afcofl xflSSfHcK o|^7« tM, 

ass ^^Sto. 



J£&, ^ 60 mm S! 30| 45 mmf 7|X|Bl je|*| 210 nm°| ^^SS S^S ££#S| ^MS 7>S 

cKE. 1c). ¥M°I stiS a^WU %n Bftoj s. ^«fo S ahs sfmsm. ^esj 3s as A^ 

ffl(A1)£| 3A|ZfS 42.5 LHX| 43° Sfl£J Sa, &SJffl(A3) °l SA^ h £ 1.8 UiXj 3.5° aflO|H£, PJSS #EhB& 
AfO|°| SAf^ xfe O.r OlSjOlflCK fiSBtffil #3. a& A|-S Z^o| S|£ 10 U)X| 16 |im i^Olm, aS 

a#°l SS. aS A^oj ^03 o^^| q|S Sag^o] ^o>ojo| ^03 e5 Ho| U |fe 12UH o|#o|s*cK 



tfgofl, nigjxn Bfcsffe TAC flS(M| *§sHH 3" *K+ Sgsli^ e^ch 9 tftf as* 

o|di Aie£|ji tns «is gsi ^%m\ mH?\3-. ess* iasi sa as uh^oa aswan. ^em, s# * 

^ ^« tn °«S c[^saio| sflyoi S^EISJch S^dSS- 9|S c|^#bi|o| eh^s] ^oii uh*|^ji £- 
S*ra A|o|m fij HW&ofl s|«n ^jjtcf. ShAffflsi offsfe Sf Si tfH a 8*S<H| ^*TAi^ S^idSS 

jiSAi^t^. oiohah, Af7i %n nsm ssr assi s*, h «« *§n sei Hna(£&a<Hi D^tr)^°i airs^ 

3s as -M-e* s^^&oii ow-MBd-. senilis m§o S oi^(hs wai- aioims ^ assi 



UMti\ 2 

ZfZf 42= o| y& AhS(A1), *a A^(A1)^£J 70» 2] ^A[Zf§ &fc 3AfB(A2), 3 

S H» Ah0(A1) jfl- a^S(A4) SI SS BBOfl CHS" ¥?3 B^2J 10HH o|^roj 0W§ B&B(A4)S 
3S m 1B)» 3^ 1S# S«A|a# «|fi|sFjife, ofsHS- S§§ o|gtfo^ ^A| 

oil 14 TrAi-g- a-^ios o -^s ciA#aioi s-*is ^s^acF. 

^A|cH| 3 



(£ 6)S ^A|oi| fiA*& n|^#ei|o| AEtl-aa. c|-^2| 3S 4=E^ 

zfzr g^ztoi of 42° ou fis seoii cm ^03^01 iopej as a^(ai>^ gAhzj-oi sf 55° °j a-^a(A 

%mM soi mi cpi ^ss>m¥N ^sj ^ k flo-mofl m-Eh 3s as ^=&si a^sjos. ioFxit^ ck 
°i im a& uh*iais^. as, ^si «&tf(A4)si a^e ^^tfe »s as ^a(Ai)^ ^stfe ^Af 
H(A2)°i as sacHi ens ¥?j a^2.| loan oi^-oisjck 



^A|CH| 4 



z^zffil S0|7t 80 |ime! c^sj H& 4=g- S mm ~ «^A|5-|n S^dSt 3^ 1S°I nf^thb ^ 

oi s*is Aiiis^cK cksi 3s as ^& ^r^& sf 42° sj gAi-zt gj as ^aoi 10 p°i 4^1 



-16- 



g7p|*t ^2001- 0076263 



A4)S| ¥<S 27HSI S-S Af?j(A1) Sft ^^CH| C|ft £j*fl ?@ ^*<oJ 10 HU 0|#0|5HcK 



AFSSFO^ 2- SJAh ^ei Al^^oj ohq c|^se||o| *H^2!CKE 1E SI'S). ^ 5|0|7F 80 ^£1 C^2| 

S^ tfS- e^ol 7H°| AhZftg §E()oj §o S ?^E|°HCK #7| #0fe ZfZf Sf 42° fij 3AI-ZJ- £ US SEN 

cm 10 pn°| 5Tb ¥ ?H2| a-s tfft Ahtf(M) o| £7fl«|-5aq-. as. a& ^oph *m 4 fe h 

%*q\\m ajs^°^. A-m gssm s-tr s§o| a g^ow g-oi ^jAfa toi ^a°s^Ei =lo\ mm 

(A4)fi| ^9 e^4S SB BEofl qfi as ^ 4=0- zRfil 331 ¥^ S^al 10BH o|#o|&4. 



m mm 4woii 24 # 71 us* Mmoi m- ¥4 ass 

oi *i3E*rack 

U'lJiL&ll 1 

#«t ass 4S=#E^a<H| sl«H 3ES« 5Tb d-S a|o|ss q*l|tf« x-ljal^jife, ^a|o^| 14 y^o^. ^ 
« «IS D|A#Sj|o| g-*|(E 14)1 ^llStFSlcK Sft, HHB^(S^cH| nf?f)os tfo^ ^& A|o|s* tiU\ 

U|jZ.0| 2 

30° S| ZfSS SAI-S! §S BHfi- AfS(A1), gfi- Attf(A1)4S| 70° °| Sfe gA(-^(A2) §k ! 

AHa(A1)4 5A^(A2) fi| Sfflofl q& SXfl ¥S B«|S| 10HH tf^a S&G1(A4) 

U|HCH| 3 



^ittch HJ-Affi-si o^sfe ES&al S5, k A|gi^. o|^7i| 4^^S #e1cH|ae)|s m 

§°£ x^S ^Afti- flofl HHSIAI7IJ1, o|o| A|e#£J ¥4« TN ^IS mitia £ SffS Ss^ E3- 



UlULOil 4 

tfEhoj o| 0 fi dHxis e- 5*r^ai b)4ss 5: h fe uiioj isi mmm Ai-stm h^^°i ^aiss «era* 

it, •yA|(H| 64 ^Ahfi a-ijos WAS ¥4 c:|A»a|o| ^§f5^K 
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BlHfrll 5 

^ Am 1 



^{TOPCON Corp.)CH|AH Afl3E£! BM- 7] ofl °|3H £JA|ofl 1 U|x| 6 SJ ti\M.o\] 1 lHx| 5SJ 4=^S ¥-4^ 5Eb 

yffl jXE| Sej|£| ze^S Afg^<H 2\t? 15° si zfss fciAMia h=o|ah eij-yi #e=hs SB affi- ^ 



[ill 





Se#l£(cd/m 2 ) 






BNM- S£ 


4!A|o(| 1 


20 




^A|0}| 2 


20 




^A|0|| 3 


24 




£JA|o| 4 


36 




4'A|0| 5 


36 




-feiA|o| 6 


20 


436 


Hlnofl 1 


4 




u|ja<H 2 


8 




ulao^i 3 


34 




ti\R<4 4 


4 


386 


uijaoy 5 


10 


410 



S. 1sL¥Ei mm 1 LHX| 6°| 2t^cH|AH b|jjl<H| 1, 2, 4 §y 5g cHi= 5!<HI H|§H£ ^^ff SB ^|£7^ S^fEiamoi 
8W|*H3. o|2£ H[in. cH| 1, 2, 4 5! 5<HWfc ¥4 H^ofl/H #o| irS4fe Bl-cH St££ »A[E|0| ^lE&ljAH S 
ALg-ol E|oH c|A»ei|o|cHj 7|o4sf7|ofl oH^7| nHeolcK uljaof 1 §y 4cH|AHb, &m%o\ <iJ°|°| tfgoj 

AH 3Sg«*ficK 



CF€ St^oS, ^jA|Ofl 4 ffl 50l|Afe 2- #S A|a,1|o S o|^ *| i7 ^ maj^ 7[1-td^|OH ^7|7[ AK)|J= E[0|e^o| £ £ 
#0| AhgS bliao^ 3°J g|7|l fe7hSO| ItSH^Ch. SB, H|J£CH| 3SI AfOlJE EK>|sg AhgSfe A|^UoflAH 

fe, .E^E^S eiff C|^#el|0| ¥711 ^Oj LI-EH4AH «|S C|^#a|0| #*|£| ^A|7|7| 

o^H*JcK as, 4>A|cH| 1 lHx| 6°| zfzfe «IS cl^Saioi sUyofl 2J7^ ¥4 a=o)Ws| s^oflAH ^Ai|7|- 
SJoHAH g- *y d|a«5I|o| gs« £&, UM<* 2<H|A|, § ^ gss ah|7H& g^ofe go|*h s°fo| s 



SB, -yAjoii 6 51 BiJEofl 4 a! 52J z^zfsi BW H=fi| c|^#a|o|b cl^ssilol HHyo| ^gj-o| ej7mfe ^Eflofl 

AH 4TS| g0 | gjajxlel-, U |ji(H| 4 a 5fi| C|^#E|]0|fe ^A|Ofl 6MCh£ OH^^CF. 2f ^A|0^| 1 U|X| 6CH|AHfe f-Jlf 

a£(H|AH g^e c|^#a|o|7F SS£lWn, Eff 4!a|ch| sal ew- S£o^aHje gfe n|^#5l|o|7[ SS£lSiSii ^7] 
o^^e^ g- ^ SW. 7 J^, e Son nJ-Eh E§&o-|| sj^ ^ s ^o| - 7 H ^x|su A|^ijoi| oj«h ^isj 
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%± & g-soi oi^-o-jxfe, ci>i#5iioi gaoi ^ vm- ¥4 ass ci^#aioi xissi- 

b 50| 7fe&o| §gm 



^A|Ctf| 7 



□ibi ^ehs 7^gg ^§chi o\3.mn°\ *\stei mm ^^ieoi-sh^aronix) uv- 3701, eouahioi m\ 

u| a|n|E|c *|[2=] S >*ao|=3. gSsfSW. 80 p sa|o|-A-i||JM»^s(TAC) S«(Ul¥sl-a £S» 7}- 
S)S #71 flofl 2¥ S^S a*fA|9H jiHTfil 7|i« *ll7-jf1-£J4. 4*14 TAC mmo\\ 

si-ek>i= lis ^<2|{H* sAM&i gswsch oi^tii gs*s 4*1- a* tac siss ^a°s¥E] hi-hiskh 

£§°| H7|M S&sFsack o|ah sol, fiMS 4=Sr4<H 1.533SI #§g§ Sfe 444 »S 4=0-^1 
1.49S] SJfe tac SS°| e«H S^Alf^cK o|oW, §§#01 1.47°! SSfSS 444 Sa yg- ^g. 

oi flasi 4e a^oii a<s4S!4. ohjth g-tr ss» xii2E42?4. e- mm 

s« t£ 4&oi t^s s«r as£i 



#7\ g-«f 194 Efil U¥ Si ¥fll S-fTfii 5^ fltfxfe zfzf 6 nm Si 44 nmOlHcK 44 Sftg- =0| 60 mmOU 
QO\y[ 45 mmOlJl 210 (xm°| E|*|o| ^^o £ 0=^ Ss 3fr£ fflS 4B(£ 1B)S 7hSCf. 7| *fi| 

e iT4 Ii§4 ^ ^SfSsL AH^ B«*h«n|-. 2[Z[°| as. BS- 4&oM, BS 4B(A1)£ 344o| af 42° , 
a*0| 10 LHX| 16 p, 3A|-B(A2)44 ajx|zfo| 70° ai>. 444 »£. £S 40-4 7 -t 7 4olW, B&"a(A4)S| ¥23 a 

«is as m& a^(ai) a #§4fe a^e!(A2)fii Hfi mm\ oie ^ £44 iohh oi^oisjcj-. 



cfsss, 44 oiuxhs tr#§Fc tac flstHi aig^o=i 4 n# mmm sgAim % n& mmm o\n\ 
Aia-seiTN #S4 «jis asi 29^oii aarAi7ia < H, es-^s #7\ m\ a«tAiac*. oi^?i s#^°s 
eHAHoj ^« tn «is ci^#aioi nHy« s^AiacF. g^ti^s ti^saioi si sh^<hi uh*iai?|ji 
e- s*rs ^ AioiMOj uhAh&o^ 7j-Mh CK Hh A ^o| dj-p) s^da-oi jiseie^ flysi ^ekh a*r ai 

ai^ «s as- Afaoi g^^^oii %Wotn Q&Qsm om?i m- sss ni^saioi s-*i7h n\ 



^A|cH| 8 

TAC 40pS A-flSWUfe, 73f ^A)& S^°i Bfil Ul¥ S! gfSfiJ fltf*F7h 2J- 

2nm Si 32nmPj ®Sf filfifi Afli^^cK o|3 IS* ¥4 SSS 

9101 S-*]7|- AiEElSlCK 

U|j5L0| 6 

■£Hj=ME^UcH| ojsH 7^o^ e« £te fiS^S. fig* mms xflfil^fe, -yA|oi| 74 #±|o 

*T^7|- ZfZf 5 nm a 47 nmOU QSfeS 0 SS°J ¥=&ig Ejofl ^g^^cK 
U|JE(H| 7 
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#3. Affflsi zfzffij g^ztol ef 30° o\JL #*f £i_n a i ^ ^ zfq- s nm gj 44 nm 

o|£* ?m gas S^Aist *|s|*hLfc, um\ 74 gJ-4jo^ # 7 | g-tf- n## A^^oi y-AK ¥4 as 

y|:ni(Hl s 

0|* «E[cH|Ae||h i§o 5 TAC IBS 3-«f flftfil BH ¥01 z^zj- 2,150 nm 

a 5,820 nm^Jg 4!AM 74 4f Aj-ff «i|o£ # 7 | g-tj- US* AfgS|-<H EhA|- ¥4 c|^# 

H|JE(Hi 9 



¥^l7f 1.2 mrnei E?ffi°| sWofl HH*|A|ScK g^-fd^l- &- BJ-Af A|ol>=sL o|¥cH 

a yAwo S ^ttci-. a.^eo| ae-^e #3^4 s*wacK oi^^i tims s- g*ts s 

BW^Efla lgo S A|- A|0|S <#0\\ dHx|A|7|01, 4jA|0fl 74 frAj-ff #4|o S JN «|S HHyg flOfl 



«7h A|^2 

c|^#E||0| nflyoil SSJ-S e!7HM as #e||£. S§A|L' ¥4 aj=(H|AH f^KiT? SSBlloldtHI 

A) 7^|SS BM- 7) (HI fi|«H, ^A|cH| 7 S! 8 51 u|:aofl 6 UW 9CH|AH ffAh- ¥4 SS^ «IS C|A#BI|0| S-*|fi| 

*«■ ¥S(H|AHs| **3sF2to. iff, ±«A|?|fc fla j1B| SeH°| A&fltN si^ $-« 

15° S| tlAhAIS tfAl- a = (H| AH ^ ^EHS SB iff *3«tflC*. 

«rS ^4S ff7| s. 2o\\ U^ych 



[12] 





cd/m 2 } 




4|A|oJ 7 


4lA|o| 8 


H|jW| 6 


ti\m\ 7 


UiJIlcHI 8 


ti\M 9 


¥4 EE 


22 


24 


6 


8 


18 


35 


ew EE 


416 


432 


365 


388 


124 


360 



s. 2S.¥Ej, ^A|o| 7 S! 82J zmow u|^| 6 U|x| 8SI o-u= ^(H| H|SHAH£ ^4 as 5! VIM 

HE g 4ol!Ai S^Eiasol gei|sto. H|iacH| 6 a! 7fi| ¥4 as(H|A| iTflofl StfiS #0| ftA|-E|0^A^ 

wM%o\ M¥ ¥^«KH c|^#&[o|ch| 7|o^7i4 <He^c*. ^«|, u[jn.o4l 6(H|ah, #Ams ya|sj #^ofl 
AH ¥^§h?^K cfs g-ttos, uiULo^i 8 oj|AH, S¥M SeK°| tf^ol AFA| ^<H|aH l^lF ^Sft c|^»a|ol7f 
1 ^ ^?i4. 



iff, ¥4 aEtHiAH ^aichi 7 as «is ci^#aioi aHyofl ej7i-Eixi gts ^eH(H[ah ss-chi (HGff exiajoi 
¥i«Ht+ ci^#aioi sss u^'acf. tinsa. uiaoi e aj 7<xm z\±m\o\?\ lh¥ o^^iah saoi gomn 

X|X| State*. H|jiL0fl 8<H[AHfe, 7H*|g *T^o S ygH S^7F AhA| ^t(H|AH Ut^LW C|A.SE||0|7h S&£|7| <H^fl) 

c|-. sff, -yA|ofl 7(H|AH, W ^ SSfi A||7Hff g^ol £ & AflSfi 3¥CH| B|sH sole sgfol S^s^cK 
n^LK ¥ 7|-x| a¥CH|AH St! AH^ S^im ffff 5!o|flch. 
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ffB, iff a-Ah acoi|AH £|A|o| 7 a! 8 a! Hiiaofl 6 si 7fi| cl^seilolfe 9|S c|Afia|ol sdgofl sstoi 2J7|-£fe 
Aj-EHc^iAH §o| sol gtn flcHU c|A.«aio|7h g-3£|&c}. y-ais, tHmofl scHiAHfe- sr-*f|o| c|^sei|o|ofl § 

ifM ^^ol 4A| #8oM Bl-^acf. bliLOfl 9CH|A^ ( E^fi-sl eiSH £M| HHii^A(para 

llax)7h 1^^0=1 #0| £&E|7| O^flch iff, UlUOl 9°| A|-0|j=- ^o|M £?f§f AfgSfe #B<HAfc, E| 

^#aioi s*|o| =^|fi| s^&o^ o )t u -a^i c\±m\o\ *p a g-^ oi^o^!7i ohe=i«! 



&7| £gos¥E|, HM<4 7 a 8fi| A|- §j ^4 se § q-oflAi We C|^«5j|0|7f 4^Ho| 5S£|5acK DERW, & 

^seiioi gaoi grjLff 2^ ehAh- ti^saioi #*» nmn± 501 7^1}. 

^ANI 9 

□lei assi s4ro S o\3.mn gsra ^*i[d-ows ?HDias e!aiaio|E|=(DA 

INIPPON INK & CHEMICALS lnc.)<HI S.\m Afl3ES HSi^j(GRANDIC) RC- 8720)] » AiO|£^. «tf SSAI^Ch 
¥^|7f 60 (irngj H|g£J SH|?FMLH|0|E(p C ) SS# ah 7 | flofl § S |a|?|il ; 5&]3. S^A|?i 

AW^cK ^x|# %m pc SS« StEMs a=ofl °|sH 300 mJ/cm 2 5. A>sUd# SAFsfoi gswfifl-. 
o|*7-f| ST^ PC USS 3Ss^¥Ei amisHH 4:SSI a7|s SE!-8ha^. 1.522SI 5Tfe cf4 

fij »s m em =?ssi s« pc mo-\ ff^ e^i ^^aisck oi<hah, pc sst- «j-bi^ch ^«ff as§ 
***nai}. hj-si Aioim *i<mi x-iisa #a#oi i.5i5ej a^sj mes [}*si »a hb- atfc ^sff 



HS£ ^0| 50 mmOla 5iO|7j 50 mmOljl 210 pS| L^SS 7fSCK ftS] fe-JdS 

fiso| ^ aa^Hct. goj 7f2J0| ygh AhS(A1)g SA|-ZfO| 2f 42.5° U|A| 43° S| ^\0\JL, #0| 1 

0 LHX| 16pO|SjCK Zf2|o| &A|-0(A3)(«&0)fi| SAF^ 1 8 qxl 3.5° S| ^|0|°iJI, &Afnj(A3)S elSff 5! 
o| A^O|o| gARal *tO|7h 0.1° Ol^OU, 35 ^tfofl Ojff &A^S| ^oh § s yg). A^(A1)£| fis 

SfflcHI pjff -ef^ e«1<H| U|§H 12UH ol^oi^cKE 1C). C|-SSS, A|0|e^Ej g-s)- ='S« ^BlfU §4f g 



(gap) ZESaHS 77|?J uH*lfm hSa|?^aH, s^s ah^ cH^Al^q-. o|o-|Ai msIdIIH iss mb|o|-5L 

HaioiM io¥(glT¥, olE-iff Eff off(H|£ ^s@ch), 2- t|J=^A|<H||j o^aeflo|E 10 ^, ohaiiTfl #b| 

Jl[H(E0UAj|0) |J-4U| £|D|E|£L(>|[AH M- 1200) 25^, 7|{A|^|[ D\\E.3. ^ &Vfr4 £j3.iEI|0|E|H.( M 

ERCK & Co., inc.)CH[A) X|^ E|-S^O-)(Darocure) 1173] 0.5¥, 3J U|C|(H|0|X| o]C]AMS|2^ E|0|E|£( BD 
H INDUSTRIES Ltd.) CH]A-| XfliS E7] 50¥^| -^^ff °H*li ^ 7 | & Af . 0 |o] g<>|| ^°J©U ^]S| £|¥M¥E| 

a-^i ass ^7k£ s*ta|5n uhAF ^xieoi sj^ofi m\s\E.m tracK oi^tii «kh, e d-ssi ci^#5ii 

o| xfet^^K iff, ztzrsi 1 7IS flsi D | B | ms _ l^-o^ k 
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c*8°3., <2jS c|^#5)|o| nflyoj =gg gfLfoll umM?U S- SSfS BhM- A]o|ms XES t^S2S 

S OJ 1S c|^#aio| ajs q^«a|o| ^^-^oh| fl*|*HHcK atf, »s ^eo| g^tj 

#cH| d^sU S*T ass uHxlsf^ch 

4|A|0fl 10 

H¥ S^SSj SS#0| 1.505CJ 3JS XfifiJtHlfe, tIAjOf 99J #A|-fl- SMo£ g*t Sa ° ^ift^cK o|l!7fl ^ 

•yxicHin 

o^^^l ^fil-id xfl^Eln -SS#o| 1.522! S*4§££ ^ cH*lft& *f|2|oh:nfe, 4'AN 

9# ^4fh ^4|os 3**1- g a § ^sHScK oliJTfl ?m SBI A+S^(H c[a«e|o| *« 

ssi-flc*. ae-. ss« a*rss s§n °-, H s ^saw sny^ aa^^i smais *ofl, ^ bek>ij= ?a=oii si 
«n # 7i s«chi x^i^js a^soi gsf£i<H ^ i»« miyofl tnsw. 

UlHCHi 10 

as 4=BS §>b CF4=°I S«f fflft* & 1§°S cHfll&S *l!£|§Ufe 4lA|ofl 9# flAjtf 9| 
B| 0 1 E|£ (TAYLOR- HOBSON LTd.)0fl 2|sH X||££! EHSJe|AH.£.(Talysurf)S ej= 15° Sj Sim ^ARS 

gas* asra 7hhck 

uiia&ii 11 

ss ^o\?ic[. omn s*r ass a^<h m« cia#eiioi sn^asck 

3 

m\ sara e!7Wxi e>oeAH -g^d^t s&ais ^ehs, gq-ya- uh^i ^^°^¥E^ 10 mm, 25 mm at 

40 mmofl fljtlS fl£7||(a& saaio|^cH|AH ^[s^! BM- 7) ojj £|§H •MAjo^l 9 uH*| 11 a! ulso^l 10 Si 110M ^ 

ess *s «t-7i £ 30^1 g-^yicK 



[JL3] 





Se?lE(cd/m 2 ) 




10 mm 


25 mm 


40 mm 


4|A|0|| 9 


23 


24 


23 


^ AMI 10 


25 


22 


19 


11 


24 


25 


25 


U|jjL0#| 10 


2 


4 


5 


H|HLCtf[ 11 


24 


16 


11 



s. 3o^eH, MMo% 9 11 oj ^^oflAife blHO^1 10 SJ 11S oHin 5ol! a|*HAHE. ¥4ff fl£7^ 3«JE|5ai» 
2^^o| jeS- «fl<H5dtSO| <*"J\zlc\. stF, f|H SJ ¥l£2J S^^g Ula^l 11, 4!A|cH| 10, ^A|cH| 9 SJ ^A) 
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on 11 °f oiae a^fe a s*r 4»&fii #s«sj a«Hi cHssfe 501a. e*h7i- ^am 9 

110i|AH°| a*ii S^OpH =§7| eJX|JE|ttS<Hl£ M?€U, UliLtHI 11<HMH SS°^¥N CH S flxMAH C|A§a| 0 |7^ 
35 <H^*|Sj1 flSEfil *|-0|7* A[Z[5io^ ££H^| oj X |£|OH C |. ?7 (.^ y| i(H | 100H|A-fe BhOl ##2| & 

zT£S So| S^E|oH #71 SAfS-o| c|^sato|cH| 7|o^7[ o^^cF. 'fl^, SB ¥i£7^ c|^#a|o|s o-(§ 

711 S^CK #7| gU ^7[°1 3S|gO| Sf^ft C|^»BI|0|7(- 4JA|0( 9 LHX| 110||AH ^e|0| 

n}5W, e tfgoii c^ah h#£W[ o|*t °j §^o| § 7 h# &x|s|-i as A|AiW| o|sh ^ m 3^01 oj 

¥«Hxife, c:|A#aioi gaol gf±& ¥4« eui- ^ ggg ^§ d^saioi #*» 501 7^3^. 



e at ae ot gssj n4^t- ?>b unsis- mms. ?wi5ei<h saacier, hhj %!eh°i e 7hai lhss ai-7i°i ^ 

BSH ^ &!&o| o|sHl 5o|cK 

g tfgsj ?m ass «is ci^eaioi #*|oj sMfil ^e<Mi swe g-o| ^s^h if^°£ sa- gmas b&eih 
^«o|n g^oii sa-oi go|& D|A#a|o|s sfe fiJ-AI- ¥4 ass t|^*a|o| #*|fi g 

(57) $Rfi| 
¥S SIS; 

#71 ¥B SS2| t.m i^Ofl X||3£|B| #7| &s £EgI*o| g*|-7|. 0.1 0|ofO] oj 

#7 1 1S°| cfe^ jl^cHI xi|§E|Di #7| Ugal ^gofl cijsfl 35 lH7c| 48° s| zfos 3a|-x|ji US*|£S 

2. 

n\ 1 troii ^ow, 

#7| #3. fflft A^O|, 7|S A|-eo^.AH SU ^a^joS. ^StT H-gaS. SMS A^2|- #7| 

£h7hxi A ^oii oi-^ofji aa^a^. sis* gi-^os. s^s ci-e a^sj oi#sj ai-bo^. 

#7| aatsol flfEJ A|0|M^ S^H ^fe S*T 35. 

3. 

ai 1 skhi a^o^A^ l 

?m as Ara ^z[o| as sew ctitv 3af^oi 38 uixi 45° el as. 

S^ff 4. 

Ail 1 #0fl oiO-|Ai 

B» AFSol zfzf Ajgwog o|gty #4S SEb #^S fi#°! fisj 7|SS sfoi 

s-^ as. 
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JZA m^i- 0I" C 

S1 1 »«H! 2"(HAH, 

4DJ0| Ajg^og ARS 5Efe £4S Bffl fi^-oj ft 5Efe g7|S| 7|SS Sfr<H S^Elfe S 

«f as. 

S¥S 6. 
*fl 1 «<H 

SS B^ofl deH 44 5° o|«|£| gA^ss 3Afx| flfe 3&fHo| US- SB! #<HW BS S^ofl cH§H 44 35° o| 
#s| 944°^. 2fe SB tffi| AFfflsl *g dsiMcl' 10UD o|#°| e*lS 4fe SS. 

7. 

xll 1 #o| °ioHAH, 

ass ?saoi, mm 44 38 uw 45° °i g^zt» 4fc g-s e» a^, si #7i mm ch*h 4 

4 5° o\t[s\ gA|4» 4fe iS-sta; #7| S&S 44£| #7| mm SB *g ^o| zm°l ak 7 | 

SS a|B°I 7| US SB &<^°| ¥ S *M.c\ 10UH 0|^0|H; #7| ¥£#01 zfz|- ^4^ 

Be muo\jL 44 *f7i aa°i ef ^°s.^b\ zlsi ch& iflss ej&sjfe %n mm. 

^^S" 8. 

*ll 1 tW| flo-W, 

?£go| z*4 #4«, A|-4S Sfe S4S §eHS| ^S^o^ 44« &B Stf e! SB^f S°l «a£Ul; * 
B^ « 44SI S0|7^ ZlSl 30| MCI- 5UH 0\&0\3L; a& AFBOl 7| *o| zj 0 | i^siir ss ggo| 

CflSH 38 U|*| 45° S| 3Aj^o S &U; 7| MB^ *fi| I» SB ¥?3 B^0| 10 % 0|^°J ^ 

as. 

9. 

n\ 1 °^Ai, 

ew-eoi, &s Be a^« 4fe sss ?^soi s-asjoH °^ gm°i ie^^i s4eich afe ?m as. 

10. 

ea- Aiesj s^oi assi a bchi era wsawu- ± 30° g$isi 4 lmm "smi mm. 

St 1 ?!" 11.' 
1 1 1.^1 a!<HAH, 
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St 1 !}- 12. 

1.49 oi#o| ^@ m-, 

asai &«* s.m\ 1.49 oi^oj gags ^ ^ §y 

#7| C [ss iS oi| XfeJEjfl #7| em fift o| JgoHcHI CM 35 L|X| 48° Si Zf°S SA^|H a^og. 

^Sff tffT°S SMS S£ S3 AFejg £fc HM**ie! figs iffsfe 3f*f IS. 

S^ST 13. 

*s 1 m\ vmm, 

#7| Al-Hol, 7|S afbhos/H 3U Um*4°M. SJSS H J«°S SSS Af°M #7| 

&7hX| #*<o| A^fiCHI n^Sfjl SS*j°£ iiSfi SHE q-5 A^o| = 7 ^| #g 0|#°l AhBo S 

»«f US. 

St 1 ^ 14. 

*ii 12^1 aio-w, 

s*r «boi a*r»ei as. 

15. 

*ll 12 ft0| ?JO-iAi 

S3, as 4S zt^oj gA|-4o| US SBoij cHmi 38 UW 45° fc! S^f SB. 
St 1 !!" 16. 

* 12 m\ B©W, 

#3. AfBo| AA o|5B Afz^s £^ cj-e BS S#£J Sal 7|i£3 «fo=i tl^Efe 

as. 

S^Fg- 17. 

* l2ffoj| &0-W, 

?T3 S& Afeo| 4 4 ai^og AK""« Sfe BS S#2J ft £fe S7|a| 7|££ S 

St 1 -?!- 18. 

X)| 12 SOli ojoW, 

^ssHoi ^#o|, z|z} s# ^HcHj qsH 38 U|x| 45° fi| Sfe S3 Sff AHE. Si #7| S§ ^<H 

oil cHtH 44 5° omo\ 5fe BSSS itsfi; #7| B&e zWsl #7| as S3 ¥^ ^o[ 4 

A°\ ytf A^2j Af 7 | mm #0^0] 1=03 ^ MC |. 10U |] of^oj 
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S 1 ?® 19. 

*l| 12 §<H| JjoiAi 

SSS ?SS0|, zfzf fiS SEjcHI cH©H 38 U|x| 45° fij STte 9\£ A r oj, 3J 4f7| SS Sffloll cH«H 4 

ZT 5° 0|*r°| g^Ztg ^ Ah 7 j ggtg Tj-ZfO) Aj- 7 j fiB ^£ AfO^O| EOJ ^ 0 | ThZ^Oj # S £$. A |.goJ Ah 7 | £j 

S «EJ #°3.2| ¥S -^MCl- 10HH Ol^oj SffBog ?^EJH; #7[ SSS ^igOl ZfZJ- 4!S*]°S Af7| S 

St 1 ® 20. 

74 12 fl<H/H. 

&s as* aibs iflft ass ^seoi ^zh gi £fe ozh S SE}) cq A jg n £1 ci-z^ S Ahoj « 

S^f zf^fil *2J ?J0|7r #7| -fto| 7jolo| 5 HH 0|#0|JL; &7[ ?TS AhS0| #7| 5 

fil SOI gf»oS S^ElH B« SfflOj CflsH 38 UjX| 45° SI 3ARo£. gxfjcj #7 1 S<2M *fi| #7| B§ S 

go| es| 4foS2| ¥S <2^0| 10 % 0|^oj ilft. 

St 1 ® 21. 

aii 12 «oi ?mah, 

ewsoi, #a Afa# s»e ss« ?s§oi «^£](H ussi jEfiofl bjsteich HH*i£ite »*r us. 

S?® 22. 

*ii 12 m\ ?mm, 

gg. as afbo| ^AHoi f.m g =o| *h ch^i chsh sssmls- ± 30° Hflsi 7 A mm ?it s«r as. 

St 1 ® 23. 

xi 12 «<n ajoui 

s^goi Hj-Hj a|o|ms s*j s*r as. 

St 1 ® 24. 

*S 12 S-ofl flow, 

S 1 ?® 25. 

ai 12 s-oj m-s g® iss =E®*fe £ii#aoi 

S¥® 26. 

30nm 0|e|-o[ gy| fl#*K average in- plane retardation)^ ?>b ¥S US; 
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#7| ^.g SS°| cfe^ =gjcH[ 33E|d| &7| ^3 ^£<H| cflsll 35 UM 48° s| 303. gAMn ^S^o^ 
27. 

*l| 26 &o% %MH, 

4f7| SSh Al-^ol, 7|5 iJH^o^ mgsf a^og gfjEj *> 7 j. x | o^o| av 7 \ 

tiyw M<go]\ m^z\2. m^ss. a-s as sue d-e Afesj oi#°i ai-^o^. 

tt7\ a«IS0| HfSl A|0[J=£ Sfe ?m as. 
28. 

n\ 26 ojoUH, 

¥S DM01 50 nm o|sffi| ^|^tf @s ?fe im US. 

S^S 29. 

A-il 26 S-ofl 9MM, 

S«0| 20 nm 0|SFS| <BjLH 5U 30 nm 0|Sfo| ^l&ff ®2 fltf *W Sfe US. 

30. 

*S 26 Soil 

ITS A|-Dj ztztfii ^ojofl CHS gAl-^o| 38 Uf*| 45° £! 9^ SS. 
Ail 26 SOU ftOUH, 

as. 

32. 

n\ 26 son M<HH 

Sj^S 33. 

*il 26 S-ofl °|<HAH, 

«S «S<HI cW zm 5° o\t[si %xw°g. SAW &!b B&«o| S« «S #<HW Be BBofl CM zfzf 35° o[ 

#2| ZjA^o^ g A W flfc US SBj #2| A^o| gxjMCj 10Ufl 0|tf£| B^S #rr S«t" S#. 
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St 1 !!" 34. 

XII 26 iM| 9J[0]M. 

sss ?^#oi, mm mm\ zm 38 uw 45° °i sm^s a-s as- a^, g #7i gg %w c^h ^ 

3" 5° o|s^o| ^a^S 7^ te €335 tf7| zfzffil #7| US SB zfzfsj =h £ 

£W AhBsl #7| SB ¥S SfMch loud ol^-olJL; #7| ^£S0| zrzf ^a^o^. #zng goj 

S^S- 35. 

* 26 §<tf| 2JoUi 

sus ¥^soi zm 4i-zi-s, ato sfe SEHfiJ ^s^s. cfzts &b s#ei i°s oi^o-w 21 

H; m<&^ 5 ZTZtfil S0|7|- #7| «oj 50|MC|. 5UH 0|tf 0|jJ; §^ HS- Af^Ol &7| S°J ^*fo^ 

US Bffloil CHSH 38 LHx| 45° SI g^z|o^ ? A iJL; #7| §£| mm 4f°S2| f-^ S^O| 10 % 

ois^ej m 

36. 

fl| 26 «"CH] flOW. 

a**o|, ITS. Hffl M&m 3fe ?£go| S^JEloH afe SSSI sed^o^ g*f HHx|£jfe #*|- gg. 
37. 

S|26«0|2i0W. 

B« AFBSI fedol ¥-S mms.\ S BcHI cflsH SfjfjWU ± 30 0 gASi zf lRo-iiaH SAW ftte bs. 

^^sr 38. 
n 26 soi aiow, 
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